Dual-energy X-ray absorptiometry (DEXA) scan has been widely used as standard method of assessing bone density. Artefacts and incidental findings are frequently encountered on the DEXA scan images, some of which may affect bone mineral density values and the others are only of incidental findings. In this case report, we present a 44-year-old male diagnosed with pulmonary microlithiasis that was confirmed on a transbronchial biopsy. To our knowledge, we report the first case in the literature, describing the appearance of pulmonary alveolar microlithiasis on DEXA scan with brief review of literature on both pulmonary alveolar microlithiasis and artifacts and incidental findings encountered on DEXA scan.
Introduction
Incidental findings can be defined as findings that are unrelated to the clinical indications for the imaging examination. The frequency of the incidental findings depends on the imaging modalities, body regions, and age of the patients. The majority of the incidental findings in the published studies focused on computed tomography (CT) and magnetic resonance imaging (MRI). There are very few studies that reported the prevalence, clinical significance of incidental findings on dual-energy X-ray absorptiometry (DEXA). DEXA belongs to same family of imaging techniques, based as it is a conventional X-ray source of energy with similar physical and technological principles. Pulmonary alveolar microlithiasis (PAM) is a rare disease characterized by accumulation of intraalveolar minute calculi called microliths [1] . PAM is frequently described incidentally in subjects undergoing chest radiography for other reasons. We report, a case of PAM that was seen on DEXA scan, with brief literature review of both PAM and incidental findings of DEXA scan.
Case Presentation
A 44-year-old male diagnosed with pulmonary microlithiasis that was confirmed on a transbronchial biopsy. He was referred to our hospital for lung transplant workup. His main complaint was exertional dyspnea and breathless on walking long distance and climbing stairs. Routine work up for lung transplant included chest X-ray, chest CT, pulmonary function test, perfusion lung scan, and DEXA scan. Chest Xray revealed diffuses bilateral micronodular opacities and apical pleural calcifications consistent with pulmonary microlithiasis (Figure 1 ). Chest CT showed bilateral alveolar calcification in keeping with the diagnosis of pulmonary microlithiasis ( Figure 2 ). Bone densitometry showed normal Z and T scores with extensive dense miliary shadow involving both lungs ( Figure 3 ). His perfusion lungs scan showed heterogeneous lung perfusion bilaterally without evidence of pulmonary embolism (images not shown), His pulmonary function tests were consistent with restrictive lung disease.
Discussion
PAM is a rare autosomal recessive that is characterized by wide spread intra-alveolar accumulation of innumerable minute calculi called microliths [1] . The disease affects both sexes, with a slight predominance among male worldwide. Although cases of PAM described at all ages, the second and third decade were found to be more frequently involved and very few cases in the elderly. Several report have a familial occurrence, with a frequency ranging between 32% to 61% [2] . The clinical presentations are very heterogeneously, ranging from totally asymptomatic to progressive respiratory failure [3] . The clinical course of the disease varies from being stationary in term of both symptoms and of the radiological and functional findings to cor pulmonale and respiratory failure. Diagnosis of PAM may be established by both radiological tests and pathological samples, such as bronchoalveloar lavage, transbronchial biopsy, and open lung biopsy.
Radiological diagnosis is usually made as an incidental finding in chest X-ray performed for unrelated reasons. Chest X-ray typically shows sandlike calcification distributed through the lungs, bilateral distribution with middle to lower zone predilection, and black pleural lines (Figure 1 ) [4] . High-resolution CT shows numerous sand-like calcification through the lungs with pleural and peribronchial distribution (typically 1 mm), other additional high-resolution CT features include: crazy paving pattern, calcific interlobular septae, small subpleural cysts, black pleural signs, and ground glass opacities that tend to be more common in children ( Figure 2 ) [5] . The bone scintigraphy scanning agents, such as technetium (Tc)-99m methylene diphosphonate shows diffuse bilateral uptake of radiotracer throughout the lung parenchyma especially in early phases of the disease when not typical chest X-ray findings are detected [6] . PAM may be seen on DEXA scan as diffuse bilateral pulmonary calcification (Figure 3) . On MRI the calcific lesions usually show hypointensity or signal void on T1-and T2-weighted images. Interstitial fibrosis and thickened alveolar walls are often seen in advanced stages of PAM, but these changes show higher signal intensity on T2-than T1-weighted images [7] . Low 18 Fflurodeoxyglucose (FDG) uptake on positron emission computed tomography (PET) is noted in calcification of PAM and lower FDG accumulation in the lung parenchyma without micronodular opacities. It has been postulated that higher FDG uptake may be a poor prognosis predictor for PAM [8] .
In the literature studies dealing with incidental findings on DEXA mainly case reports and few single center retrospective studies. Bazzochi et al. [9] , retrospectively and randomly reviewed 739 DEXA examinations. The population included 208 male and 531 female. Incidental findings were detected in 117 (15.8%) of 739 examinations. In all cases the key markers used to detect new information from DEXA examination we represented by change in density or shape of tissue. In 76 (65%) of all detected findings, calcifications were the primary sign of physiological or pathological process, in 41 (35%) anatomical features and morphology guided identification. However, only 50 among all incidental findings could be visualized by other imaging modalities [9] . There are several non-osseous causes of elevated bone mineral density measurements. For example, the effects of aortic calcifications on lumbar spine bone mineral density is much discussed the literature, though not universal, most studies reported that vascular calcification have no significant effects on bone mineral density [10] . Cholelithiasis, nephrolithiasis, and calcific leiomyofibroma are frequently seen on DEXA such as porcelain gall bladder, mesenteric calcifications, phleoboliths, and calcinosis cutis [11] . Heterotopic calcification of the hip has been described as causes of apparent increase in bone mineral density [12] . These extra-skeletal calcifications represent a common manifestation of several pathological processes.
Conclusions
In summary, PAM is a rare genetic disease characterized by numerous intra-alveolar accumulations of microliths. Diagnosis of PAM can be made on the basis of the typical chest X-ray and chest CT. However, it may be seen as incidental finding in many other imaging modalities such as bone scan and DEXA scan.
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